Mice overexpressing chemokine ligand 2 (CCL2) in astrocytes display enhanced nociceptive responses.
Recent findings demonstrate that chemokines, and more specifically CC chemokine ligand 2 (CCL2 or monocyte chemoattractant protein-1), play a major role in pain processing. In the present study, we assess nociceptive responses of mice that overexpressed CCL2 under control of glial fibrillary acidic protein promoter (CCL2 tg). In models of acute nociception CCL2 tg mice demonstrated significantly enhanced nociceptive behavior relative to wild-type controls in responses to both thermal (hot plate) and chemical (formalin test) stimulus modalities. There were no differences in mechanical allodynia in the partial sciatic nerve ligation model, in terms of either magnitude or duration of the allodynic response; however, both groups responded to the maximal extent measurable. In a model of inflammatory pain, elicited by intraplantar administration of complete Freund's adjuvant (CFA), CCL2 tg mice displayed both greater edema and thermal hyperalgesia compared with control mice. In control mice, edema and hyperalgesia returned to baseline values 5-7 days post CFA. However, in CCL2 tg mice, thermal hyperalgesia was significantly different from baseline up to 3 weeks post CFA. Parallel to these enhanced behavioral responses CCL2 serum levels were significantly greater in CCL2 overexpressing mice and remained elevated 7 days post CFA. Consequently, proinflammatory cytokine mRNA expression (IL-1beta, IL-6, and TNFalpha) levels were greater in skin, dorsal root ganglia (DRG), and spinal cord, whereas the anti-inflammatory cytokine (IL-10) level was lower in skin and DRG in CCL2 overexpressing mice than in control mice. Taken together with data from CCR2-deficient mice, these present data confirm a key role of CCL2/CCR2 axis in pain pathways and suggest that inhibiting this axis may result in novel pain therapies.